Supplemental Experimental Procedures

Islet and β Cell Isolation
Islets of Langerhans were isolated from pancreata of adult mice according to previously published methods (Sreenan et al., 1998) . Islets were dissociated into single cells by trituration in 0.005% trypsin-EDTA, plated onto glass coverslips, and cultured in RPMI-1640 supplemented with 10% FBS, 100 IU/ml penicillin, 100 μg/ml streptomycin, and 5.6 mM D-glucose in a humidified 37°C incubator with 5% CO 2 .
Electrophysiology
Perforated patch capacitance recordings were obtained using an EPC-9/2 computer-controlled patch-clamp amplifier running PULSE software (HEKA Electronik; Lambrecht, Germany). The EPC-9 includes a built-in data acquisition interface (ITC-16; InstruTECH; Port Washington, NY). The software package controlled stimulus delivery, and data acquisition for the lock-in amplifier in the "sine + dc" mode were used to acquire data (Gillis, 2000) . The temporal resolution of the capacitance data was 40 ms/point using a 20 mV peak-to peak 1 kHz sine wave added to the holding potential (-70 mV). Exocytosis was elicited by voltage-clamp depolarizations from -70 to 0 mV for 500 ms in the presence of 5 mM D-glucose in the bath (Henquin, 2000) . These experiments were carried out in the perforated patch configuration using 50 μg/ml gramicidin D (Sigma; St.
Louis) in the pipette solution. Gramicidin D channels are selective for monovalent cations with no measurable permeability to anions or polyvalent cations (Andersen et al., 2005 We used several methods to identify β cells for study, including cell size (β cells have a capacitance of 6-7 pF, as compared to the small α cells with a capacitance of 3 pF [Barg, 2003] ). In some experiments, we used β cells isolated from GFP β cell mice developed by Dr. M. Hara at the University of Chicago (Hara et al., 2003) .
In Situ pH Calibration Curve
Intracellular/intragranular pH was equilibrated with external buffer by incubating cells for 15-20 min at 37°C in citrate buffer (at pH 4.25, 4.5, 4.75, and 5.25) containing 120 mM KCl, 20 mM NaCl, 1 mM CaCl 2 , 1 mM MgCl 2 , and the ionophores nigericin (10 μM), valinomycin (10 μM), monensin (1 μM), and a H + -ATPase inhibitor, bafilomycin (0.1 μM). The cells were loaded with the dye for 1 min as described above, washed, placed in the same pH buffer, and imaged.
Ratios were plotted against pH values and the curve was fitted with exponential using IGOR software (WaveMetrix, Inc.; Lake Oswego, OR). 
Capacitance Increases
The rate of capacitance increase was determined following the first pulse given during the slow phase as depicted in the voltage protocol given in Figure 2A . The rate of increase in individual experiments is plotted as the closed circles while the average rate of change for the genotype ± SEM is plotted as the filled square.
The average rate of capacitance change (ΔC m in pF/s) was 9.5 × 10 -3 ± 1.5 × 10 Fixation of pancreatic islets for electron microscopy and visualization was performed as described in Experimental Procedures. Anti-ClC-3 antibody was depleted with 10x molar concentration of soluble insulin prior to staining.
